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(57) ABSTRACT 
Amethod and apparatus for reconstituting consumable poW 
der(s) With a liquid to provide a food liquid such as milk, 
cappuccino-type beverage, or soup With or Without froth. 
The poWder is introduced into a container and pre-Wetted by 
an intersecting liquid spray. Further mixing occurs in the 
container. The container may have additional liquid streams 
feeding into the container for increased mixing. This food 
liquid can then be aspirated by the Venturi effect by steam 
generation to produce a frothed/aerated food liquid. 
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METHOD AND APPARATUS FOR CONSUMABLE 
POWDER RECONSTITUTION AND FROTHING 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a method 
and apparatus for consumable powder reconstitution and 
frothing. More particularly, the present invention relates to 
pre-Wetting and mixing consumable poWders and frothing 
consumable food liquids obtained thereby. 

BACKGROUND OF THE INVENTION 

[0002] It is commonly understood in the food service 
industry that reconstitution of poWders creates certain prob 
lems not encountered during typical reconstitution of dehy 
drated products. In food service dispensing such as point of 
sale coffee machines or the like, the products need to be 
mixed quickly as time and temperature are limiting factors. 
Currently, Whipper/mixing boWl assemblies are commonly 
used for mixing/frothing during dispensing. HoWever, such 
assemblies have certain disadvantages: poWders may 
stick to many dead spots and compromise safety due to 
related bacterial groWth; (ii) there is more Wear and tear due 
to moving parts; (iii) there is damage to particulates from 
excess contact With such moving parts; and (iv) increased 
costs associated With use of such assemblies. Moreover, the 
quality of froth is often perceived to be loWer from a 
Whipper/mixing boWl assembly. Another limitation of exist 
ing mixing/frothing systems relates to the dispensing time 
and temperature of the ?nal delivered food. For instance, for 
large volumes of beverages, such as 250 mL or more, the 
delivery time is far too long, as the Water ?oW rate must be 
maintained sloW so that an ef?cient mechanical mixing and 
frothing can be carried out. Prolonged delivery times of 
beverages are not Well accepted by end-users. Furthermore, 
the delivery of cold or ambient liquid food from poWder 
creates dissolution problems as poWder poorly dissolves 
With ambient or cold Water. 

[0003] One commonly knoWn type of dispensing system 
uses an impeller driven by an electric motor that mixes 
poWder With Water in a mixing boWl. This system requires 
frequent cleanings and may have some negative hygienic 
issues related to residual product left in the mixing container. 
When using poWders, precipitation of non-dissolved poWder 
particles as Well as strati?cation of liquids may occur in the 
container—e.g., a cup or boWl—after dispensing. Further, 
considerable maintenance may be required for the mixing 
container and the impeller motor. Moreover, currently only 
liquid milk is used to produce steam froth. Liquid milk, as 
opposed to poWder, has disadvantages in handling such as 
shelf life, the need for refrigeration, and hygienic concerns. 

[0004] Consequently, it is desirable to have a more ef? 
cient, compact, hygienic, relatively loW cost solution to 
deliver uniform high quality steam foam or foamed bever 
ages—e.g., milk froth—through dispensing of poWder 
ingredients Without the use of a motoriZed Whipper. 

[0005] Certain Whipperless systems are taught in the prior 
art. WO 02/087400 to Hayes et al. and WO 03/041506 to 
Charman describe methods of producing foamed beverages 
including the steps of providing a capsule containing a 
poWder, injecting Water into the capsule to mix With the 
poWder, alloWing the resultant mixture to escape into a 
receptacle, and injecting Water into the receptacle by Way of 
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a jet to produce a foamed liquid in the receptacle. Hayes et 
al. and Charman do not teach intersecting streams of poWder 
and liquid. 

[0006] US. 2003/0089244 to Imboden et al. describes an 
assembly for generating milk foam and for heating milk. A 
mixing element receives, in order, a ?rst stream of steam, air, 
a second stream of steam, and liquid milk. The starting 
material is liquid milk, rather than a poWder. 

[0007] US. Pat. No. 5,335,588 to Mahlich describes a 
device for preparing milk froth for cappuccino. The device 
comprises a steam inlet and an air inlet that lead through a 
Venturi to an opening. The opening is submerged in liquid 
milk, for instance in a cup, such that the steam, air, and milk 
are mixed to create foamed milk. This method is knoWn as 
“in-cup frothing.” The starting material is liquid milk, rather 
than a poWder. Similarly, FR 2 745 485 to Jorge also relates 
to in-cup frothing With liquid milk, rather than a poWder. 

[0008] US. Pat. No. 6,681,685 to Mahlich describes a 
device for preparing milk froth for cappuccino. The device 
?rst mixes liquid milk and air. This mixture is then fed into 
an area into Which steam is output. The starting material is 
liquid milk, rather than a poWder. 

[0009] US. Pat. No. 5,884,552 and US. Pat. No. 6,253, 
667 to Liissi et al. describe an emulsi?er for preparing 
frothed milk and hot milk. Liquid milk is ?rst mixed With air. 
This mixture is then mixed With steam. Optionally, the 
mixture is mixed With coffee. 

[0010] US. Pat. No. 6,183,800 to van Straten et al. 
describes a method for preparing milk or café creme. Water 
is introduced into a Venturi container causing coffee con 
centrate or liquid milk concentrate to be sucked in. The 
Water and coffee concentrate then How to a Whirl container 
for mixing and dispensing. 

[0011] EP 0458310 to Vogt et al. describes a foaming 
coffee Whitener that produces a foamed cappuccino-like 
beverage. Frothing via such a Whitener is generally consid 
ered inferior to pressure-based frothing. 

[0012] WO 02/100224 to Wessels et al. discloses an 
apparatus for preparing a beverage With a foam layer. The 
apparatus includes a Whirl chamber that combines a liquid 
concentrate With steam to produce a foam layer. 

[0013] EP 1,348,364 to Vittecoq describes an apparatus for 
mixing and foaming a poWder-based beverage With at least 
tWo jets directed in a cup either simultaneously or alterna 
tively, at different orientations and different heights, and 
Without rotating the cup. Vittecoq does not teach intersecting 
streams of poWder and liquid. 

[0014] US. Pat. No. 4,388,338 to Wittenborg describes a 
method and device for preparing poWder-based beverages 
including multiple streams. Apre-measured amount of poW 
der is ?lled in a cup and the cup is partially ?lled With a ?rst 
quantity of Water via a loW velocity stream. Subsequent 
stream(s) are provided at higher velocities to Whip the 
beverage. Such a system Would tend to exhibit residual 
unmixed poWder that may collect at the bottom of the cup 
during the loW velocity stage. 

[0015] It is desired to provide a method and apparatus to 
pre-Wet consumable poWder by a liquid to overcome the 
undesirable characteristics, draWbacks, and disadvantages of 
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the systems currently used. It is also desired to provide a 
method and apparatus to deliver more quickly and ef?ciently 
high quality frothed beverages obtained by reconstitution 
from a poWder. 

SUMMARY OF THE INVENTION 

[0016] It is an object of the present invention to obviate or 
mitigate at least one disadvantage of previous systems. 

[0017] In a ?rst aspect, the present invention provides a 
method of reconstituting consumable poWder to form a food 
product, the method comprising the steps of: introducing a 
poWder into a container; pre-Wetting said poWder to form a 
pre-Wetted poWder by introducing a Wetting liquid stream 
into said container such that said Wetting liquid stream 
intersects in mid-air With said poWder as said poWder is 
introduced into said container; and mixing said pre-Wetted 
poWder to form a food liquid reconstituted from said poWder 
by introducing a mixing liquid stream into said container. 

[0018] In a second aspect, the present invention provides 
a method of reconstituting a consumable poWder to form a 
frothed food product, the method comprising the steps of: 
introducing a poWder into a container; pre-Wetting said 
poWder to form a pre-Wetted poWder by introducing a 
Wetting liquid stream into said container such that said 
Wetting liquid stream intersects in mid-air With said poWder 
as said poWder is introduced into said container; mixing said 
pre-Wetted poWder to form a food liquid reconstituted from 
said poWder by introducing one or more mixing liquid 
streams into said container combining said food liquid With 
steam; and frothing said food liquid by Way of a Venturi 
effect device. 

[0019] In a third aspect of the present invention, there is 
provided an apparatus for reconstituting consumable poWder 
in a container comprising: a receptacle for holding and 
dispensing poWder into a container; a liquid delivery means 
for dispensing a Wetting liquid stream and a mixing liquid 
stream into said container, said Wetting liquid stream for 
pre-Wetting said poWder in mid-air Within said container by 
Wetting said poWder as said poWder is dispensed in order to 
form a Wetted poWder and said mixing liquid stream for 
mixing said Wetted poWder With liquid to form a food liquid 
reconstituted from said poWder. 

[0020] Other aspects and features of the present invention 
Will become apparent to those ordinarily skilled in the art 
upon revieW of the folloWing description of speci?c embodi 
ments of the invention in conjunction With the accompany 
ing ?gures. Embodiments of the present invention Will noW 
be described, by Way of example only, With reference to the 
attached ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a schematic diagram shoWing pre-Wetting 
and in-cup mixing according to an embodiment of the 
present invention. 

[0022] FIG. 2 is a schematic diagram shoWing pre-Wetting 
and in-cup mixing/frothing according to another embodi 
ment of the present invention. 

[0023] FIG. 3 is a schematic diagram shoWing pre-Wetting 
and mixing similar to that shoWn in FIG. 1 though With an 
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intermediate mixing container according to still another 
embodiment of the present invention. 

[0024] FIG. 4 is a schematic diagram shoWing an appa 
ratus according to the present invention including pre 
Wetting and mixing in an intermediate container and frothing 
via a Venturi device. 

[0025] FIG. 5 shoWs a detailed schematic diagram of the 
Venturi device of FIG. 4. 

[0026] FIG. 6 shoWs the intermediate container of FIG. 4 
With a partial cut-aWay revealing a baffle. 

[0027] FIG. 7 shoWs a cut-aWay vieW of the intermediate 
container along cross-sectional line VII-VII of FIG. 6 
revealing all three baf?es. 

[0028] FIG. 8 shoWs one alternative intermediate con 
tainer With tWo mixing streams along the same horiZontal 
plane. 

[0029] FIG. 9 shoWs another alternative intermediate con 
tainer With tWo mixing streams along differing horiZontal 
planes. 

[0030] FIG. 10 shoWs still another alternative intermedi 
ate container in a cross-sectional vieW from above With tWo 
mixing streams along differing horiZontal planes and includ 
ing only one baffle. 

[0031] A detailed description of the ?gures Will noW be 
discussed With identical elements numbered similarly. 

DETAILED DESCRIPTION 

[0032] Generally, the present invention provides a method 
and apparatus for pre-Wetting and mixing a poWder With a 
liquid to provide a consumable food product reconstituted 
from a poWder (i.e., food liquid) such as, but not limited to, 
milk, cocoa, soup, or poWdered ?avorings. Mixing may 
include simultaneous or subsequent frothing. The poWder is 
introduced into a container and pre-Wetted by an intersecting 
liquid stream or spray. PoWder and liquid intersect in a Zone 
Where poWder is loosely falling into the container. This is 
effective so a majority of the particles of poWder can be 
Wetted by Water. Further mixing occurs in the container. The 
container may be the ?nal dispensing cup such that “in-cup 
mixing” may occur. Frothing that occurs Within “in-cup 
mixing” Will occur in the ?nal dispensing cup. 

[0033] Alternatively, the container may be an intermediate 
container for purposes of pre-Wetting and mixing the liquid 
and poWder Where any frothing can occur separate from the 
intermediate container. Such Will be further explained here 
inbeloW. The container may have additional liquid streams 
feeding into the container for improved mixing. The liquid 
streams may be formed from differing liquids such as, but 
not limited to, Water(s) of varying temperatures, coffee, or 
juice. The inner surface of the intermediate container may be 
smooth or may include one or more baf?es on such inner 
surface of the container in order to further improve mixing 
by increasing turbulence. When an intermediate container is 
used for pre-Wetting and mixing, the food liquid can then be 
aspirated via the Venturi effect and combined With steam to 
produce a frothed food product such as, but not limited to, 
milk froth, cappuccino type beverages, or fruit juice based 
beverages. 
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[0034] With reference to FIG. 1, a schematic diagram is 
shown for pre-Wetting and in-cup mixing according to an 
embodiment of the present invention. A poWder compart 
ment 10 is shoWn for dispensing a poWder 11. A liquid 
compartment is shoWn that includes at least tWo jets 13, 14 
introducing tWo streams of liquid 13a, 14a. The jets may be 
sprays or mere ?oWs of the liquid depending upon When or 
if frothing is desired. The dispensed poWder 11a is pre 
Wetted by a ?rst stream (i.e., Wetting liquid stream) of liquid 
13a dispensed from the jet 13. The poWder 11 is effectively 
dropped toWards a container 11b and intercepted in mid-air 
by the ?rst stream of liquid 13a. As mentioned above, the 
liquid may be Water or other ?uid and may be cold, ambient, 
or otherWise. The present invention is arranged such that 
?rst stream of liquid 13a intersects With the dispensed 
poWder 11a as the tWo streams enter the container 11b. 

[0035] It should be noted that Wetting of the poWder While 
the poWder particulates are suspended in mid-air at the top 
of the container 11b results in an advantageous pre-Wetting 
that provides for little or no residual poWder remaining in an 
unmixed state after addition of a mixing stream 14a. This is 
bene?cial in several Ways including increasing homogeneity 
of the resultant mixture as Well as mitigating microbial 
groWth on related surfaces. The mixing stream 14a is 
provided by a second jet 14 in order to form a reconstituted 
food product 16 from the poWder 11. The reconstituted food 
product 16 is thereby formed Within a container 15 in the 
manner described earlier as “in-cup mixing” Where the 
container 15 is an end-user’s cup such as a single-use 
disposable coffee cup or the like. 

[0036] It should be further understood that liquids may be 
introduced under some force. As can be seen from FIG. 2, 
the second stream 20a may be suf?ciently forceful to create 
frothing 16a Within the container 15. In such instance, the 
second stream 20a is formed by a jet 20 that may be a 
fountain, shoWer, or the like and directed into the container 
15 at a sustained pressure or pulsed pressure. In such 
instance, this is considered to be “in-cup mixing/frothing” 
and is advantageous for result food products that include, but 
are not limited to, milk froth. In accordance With the present 
invention, the pre-Wetted poWder 11b is further addressed 
loWer in the container 15 by the second stream of liquid 20a 
at a pressure of at least 5 psi or betWeen 5 and 15 psi. Liquid 
stream linear velocities may vary from 500 to 1600 cm/s. At 
a pressure of 5 psi or higher, suf?cient turbulence Would be 
produced to disperse and dissolve the poWder. 

[0037] FIG. 3 is a schematic diagram shoWing pre-Wetting 
and mixing similar to that shoWn in FIG. 1 discussed above. 
HoWever an intermediate container 35 for mixing exists in 
lieu of a container that is used by the end-user. As the 
intermediate container 35 is therefore re-used for multiple 
mixings, it is even more important to note that pre-Wetting 
results in little or no residue left on surfaces of the mixing 
boWl (i.e., intermediate container 35) thereby mitigating 
microbial groWth. The introduction of a tangential How of 
liquid enhances mixing Within the intermediate container 35. 
A liquid inlet 33 is provided for feeding such mixing liquid 
into the intermediate container 35 to thereby increase overall 
turbulence and mixing of the food liquid reconstituted from 
poWder. 

[0038] Referring to FIG. 4, an intermediate container 43 
is shoWn as provided in an apparatus according to the 
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present invention including pre-Wetting and mixing in the 
intermediate container 43 and frothing via a Venturi device 
50. Similar to the aforementioned embodiments, a poWder 
compartment 40 and a liquid compartment 41 are interop 
erable With the intermediate container 43 via respective 
dispensing conduit 40a and liquid conduits 41a, 41b. While 
the term conduit is used herein, it should be readily under 
stood that any manner or mechanism for providing dis 
pensed poWder in some metered quantity and liquid(s) in 
some appropriate quantity, pressure, and ?oW-rate suitable 
for homogeneous mixing is provided. The homogeneous 
mixture is then aspirated through a mixture conduit 43a via 
a Venturi effect created by a Venturi device 50. The Venturi 
device 50 is formed by constrictions in the pathWays and 
force of steam from a steam generator 42 ?oWing through a 
steam conduit 42a. Introduction of ambient air via an air 
conduit 51 causing desirable frothing of the food liquid. The 
ambient air may be implemented With a pre-?lter to further 
ensure proper food hygiene. Accordingly, the frothed food 
liquid 44 exits from the dispensing conduit 52 into a 
container 45. Such container 45 is the end-user container 
similar to the container 15 seen in FIGS. 1 and 2. In this 
manner, a frothed food product is dispensed With high 
quality and stable foam properties. 

[0039] FIG. 5 shoWs a detailed schematic diagram of the 
Venturi device of FIG. 4. Speci?cally, directional arroWs are 
included to clearly present the How of steam that, in the 
presence of conduit constrictions as shoWn causes the food 
liquid to aspirate via the Venturi effect and to froth When 
combined With air. Due to the high level of homogeneity in 
the food liquid and the rapid ?oW involved, such a con?gu 
ration minimiZes residual food liquid in conduits 43a or 52 
and helps alleviate hygienic concerns. 

[0040] FIG. 6 shoWs the intermediate container 43 as 
shoWn and described above in relation to FIG. 4 but also 
shoWs a partial cut-aWay revealing a baffle 63a. While the 
interior of the intermediate container may be smooth, it is 
also preferable to provide raised areas that are themselves 
smooth. Such raised areas Would be in the form of one or 
more baf?es. Line VII-VII in FIG. 6 is taken across a section 
that reveals in corresponding FIG. 7 that three baf?es 63a, 
63b, and 63c are possible. 

[0041] With continued reference to FIG. 7, each baf?e 
63a, 63b, and 63c is spaced apart along the interior perimeter 
of the intermediate container 43. The baf?es 63a, 63b, and 
63c serve to enhance turbulence created by liquid introduced 
at liquid conduit 41b. For instance, it can be seen from FIG. 
7 that the diameter a of the interior of the intermediate 
container 43 is greater than the distance f betWeen opposing 
baf?es 63a and 63c. This causes disruptions in the tangential 
?oW created by liquid introduced at liquid conduit 41b. 
Further, the distance 0t along the perimeter of the interme 
diate container 43 betWeen the liquid conduit 41b and baffle 
63a further enhances turbulence. Although FIG. 7 shoWs 
three baffles 63a, 63b, and 63c are a liquid conduit 41b that 
enters the intermediate container 43 in a tangential manner, 
it should be readily understood that many different con?gu 
rations are Well Within the intended scope of the present 
invention so long as turbulence is increased to effect 
improved mixing Without creating dead-spots that Would 
pose hygienic concerns. For purposes of the present inven 
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tion, anywhere from no baf?es up to ?ve baf?es are suitable. 
Several examples of such various con?gurations are shoWn 
in FIGS. 8, 9, and 10. 

[0042] FIG. 8 shoWs one alternative intermediate con 
tainer 80 With tWo mixing streams 81, 82 situated along the 
same horiZontal plane such that liquid streams oppose one 
another. This arrangement Would cause a churning type of 
turbulence. FIG. 9 shoWs another alternative intermediate 
container 90 With tWo mixing streams 91, 92 along differing 
horiZontal planes. This arrangement Would cause a rolling 
type of turbulence. It should be understood that baf?es may 
be omitted if sufficient mixing exists for the given imple 
mentation With multiple opposing steams. 

[0043] FIG. 10 shoWs still another alternative intermedi 
ate container 100 in a cross-sectional vieW from above With 
tWo mixing streams 101, 102 along differing horiZontal 
planes and including only one baf?e 103. To increase mixing 
turbulence, the entry points 101a and 102a of the respective 
mixing streams 101 and 102 are on the loWer funnel shaped 
bottom of the intermediate container 100. This Would create 
opposing tornado type mixing forces interrupted by the 
baffle 103 as the diameter a of the interior of the intermediate 
container 100 is greater than the distance g shoWn. This 
causes disruptions in the tangential ?oW created by liquid 
introduced at entry points 101a and 102a further enhanced 
by the distance [3 along the perimeter of the intermediate 
container 100 betWeen the liquid conduit 101 and baffle 103. 

[0044] With further regard to FIGS. 7 and 10, it should be 
understood that the angular distances 0t and [3 (i.e., angular 
spread) may be, for example, 90, 120, and/or 270 degrees 
Without straying from the intended scope of the present 
invention. Likewise, the baffles are smooth-surfaced, protu 
berances that serve to disrupt the How of Water introduced 
from the liquid inlets to create an agitating ?oW that 
enhances mixing. If baffles are provided, they may protrude 
into the cavity of the intermediate container by up to 10 mm 
and preferably betWeen 4 and 6 mm. It should be understood 
that While speci?c dimensions or shapes may be described or 
shoWn, this is intended to be illustrative and not limiting. 

[0045] A resulting food product reconstituted from a poW 
der in accordance With the present invention is homogenous 
even for poWders that are knoWn to have dif?cult reconsti 
tution characteristics such as, but not limited to, tomato soup 
poWder. A desirable food product from the Wet and mix 
methodology is attributed to Wetting of the poWder before it 
falls to the bottom of the mixing container. Once Wetted, the 
poWder quickly disperses and dissolves uniformly in the 
sWirling Water. 

[0046] In terms of the homogeneity and visual appearance 
of the resultant food product, the Wet and mix methodology 
in accordance With the present invention Will yield a product 
that is improved over existing dispensed products. Subject to 
the desired application of the present invention, it should be 
readily understood that the Water or other suitable liquid(s) 
for reconstitution of the poWder(s) can be introduced at an 
ambient temperature, chilled by means of any knoWn refrig 
eration system, or heated to a pre-set temperature range by 
any knoWn heating such as a hot Water tank, on-demand 
heater or by other methods knoWn in the state of the art. 

[0047] As discussed above, the method and apparatus of 
the present invention also provide frothing of the food liquid 
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obtained from a poWder and liquid mixture. The invention 
includes a Wet and mix step, as described above, Which may 
be further folloWed by steam frothing using a Venturi effect 
device. For an ef?cient Venturi effect and an optimiZed foam 
quality, the temperature of the food liquid entering the 
Venturi effect device should not exceed a certain tempera 
ture level, preferably, about 60° C. Therefore, the ?nal 
temperature of the delivered food can be controlled by 
adjusting the temperature of Water in the Wet and mix step 
so that the ?nal temperature after steam frothing reaches the 
desired temperature range. In addition, beverage tempera 
ture can be controlled by changing the ratio of Water to 
steam. Steam is generated by methods knoWn in the state of 
the art. 

[0048] A pump or tap Water pressure can be used to 
provide a continuous How of ambient, chilled, or heated 
Water With desired linear velocity range. Conventional meth 
ods are used to deliver a poWder into a mixing area such as, 
but not limited to, a dosing screW auger, vibrational tech 
niques, or metered puffs or streams of such poWder via 
air-injection. The frothing portion of the present invention 
generally includes a steam generator and means to combine 
steam With reconstituted consumable poWder(s) in a Whip 
perless Wet and mix manner to create uniform, high-quality 
foamed beverages in an improved hygienic Way. In addition, 
the present invention is capable of generating steam foam 
from poWder(s) and to dispense such in a container (e.g., 
cup, boWl, etc.) in a continuous manner. 

[0049] Overall, the position of the liquid spray noZZle(s) 
forming the pre-Wetting liquid stream affects mixing and 
hygiene. Each Water inlet is preferably positioned so as to 
best achieve Wetting of the poWder to improve mixing and 
reduce unWet poWder from entering the container. Further, 
the angle of the fan shaped spray from such spray noZZles 
also affects mixing. In accordance With the present inven 
tion, the angle of the pre-Wetting liquid jets may vary for 
instance from 5 to 85 degrees, or from 30 to 75 degrees, or 
more preferably from 45 to 60 degrees from vertical—i.e., 
from the median of the diffuse liquid spray. 

[0050] Further, liquid How and linear velocity affects the 
homogeneity of the hydrated product. Improved mixing is 
achieved by having sufficient liquid pressure and How to 
suitably Wet the poWder. In accordance With the present 
invention, liquid ?oW rates of the pre-Wetting liquid may 
vary for instance from 5 to 50 ml/s or 16 to 25 ml/s or 18 to 
22 ml/s. Related liquid linear velocity may preferably vary 
from 500 to 1600 cm/s, and most preferably from 1000 to 
1300 cm/s. FloW rate of Water streams may be created by 
tap-Water pressure or a pump, eg by a peristaltic pump for 
pulsing Water delivery, Which further improves rehydration 
and mixing. 

[0051] The present invention may involve product dis 
pensing that include(s) one or more dispensing outlets/ 
noZZles or similar devices that actually deliver the product 
(i.e., reconstituted consumable poWder). This may include 
noZZle heads speci?c for each type of product or a single 
noZZle head for all products. To signi?cantly minimiZe 
cleaning, the mixing container should contain only smooth 
surfaces Without dead spots for poWder, liquid, or rehydrated 
product. 

[0052] Frothing in accordance With the present invention 
results in a high quality of foam, especially When generated 
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by steam frothing. High quality is indicated by characteris 
tics including small size bubbles distributed uniformly, stiff 
texture, stability, Wetness, and absence of lumps of undis 
solved powders. A better product from the Wet and mix 
system as compared to no Wetting and mixing is understood 
to be due to Wetting of the poWder before it falls into the 
mixing boWl. Once Wetted, the poWder quickly disperses 
and dissolves uniformly in the sWirling Water. Therefore, 
only liquid enters the Venturi such that this renders the 
frothing process efficient. 

[0053] In some embodiments, the present invention may 
include a plurality of sources of poWders. More than one 
poWder may be delivered and such poWders may be deliv 
ered simultaneously or serially by means of a control device 
and based on ?nal product formulation requirements. For 
example, a ?avoured instant coffee poWder reconstituted 
folloWed by a froth and subsequent application of a dry 
cinnamon poWder thereupon is Within the scope of the 
present invention. A control device is capable of sWitching 
on/off the poWder source(s) that are not needed and, there 
fore, alloWing the discharge of only the correct poWder(s). 
PoWders to be used include milk, Whiteners, poWdered 
beverages such as coffee, tea, cocoa, etc. or mixture thereof. 

[0054] In addition, the present invention may include a 
plurality of sources of shelf stable liquid concentrate(s), e.g., 
milk concentrate. More than one liquid concentrate may be 
delivered. Liquid concentrates may be delivered simulta 
neously or serially by means of a control device and based 
on ?nal product formulation requirements. The control 
device is capable of sWitching on/off the shelf stable liquid 
concentrate source(s) that are not needed and, therefore, 
alloWing the discharge of only the correct concentrate(s). 
Liquid concentrate(s) to be used include milk, Whiteners, 
and beverage concentrates such as coffee, tea, cocoa, sugar 
etc. or mixture thereof. The present invention is suitable for 
at least large-scale high-volume usage. 

[0055] By Way of the present invention, an enhanced 
in-cup quality can be obtained With freshness and steam 
froth attributes. Safety and hygiene are improved by avoid 
ing the use of liquid milk requiring refrigeration. Operator 
functions are reduced as are maintenance and cleaning 
requirements. As no mechanical Whippers exist in the 
present invention, there are no gasket leakage concerns. 
Required dismantling of and number of machine parts or 
components (e.g., for cleaning or maintenance) is reduced 
compared to conventional Whipper systems. The complexity 
of the invention components is relatively loW in that 
mechanical and electrical parts are reduced—e.g., a motor is 
not required as there is no Whipper and the number of 
controllers is reduced. Accordingly, there are less potential 
requirements for service calls and overall advantages should 
result in an overall loWer cost system. 

[0056] The above-described embodiments of the present 
invention are intended to be examples only. Alterations, 
modi?cations and variations may be effected to the particu 
lar embodiments by those of skill in the art Without departing 
from the scope of the invention, Which is de?ned solely by 
the claims appended hereto. 
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What is claimed is: 
1. Amethod of reconstituting consumable poWder to form 

a food product, the method comprising the steps of: 

introducing a poWder into a container; 

pre-Wetting said poWder to form a pre-Wetted poWder by 
introducing a Wetting liquid stream into said container 
such that said Wetting liquid stream intersects in mid 
air With said poWder as said poWder is introduced into 
said container; and 

mixing said pre-Wetted poWder to form a food liquid 
reconstituted from said poWder by introducing a mixing 
liquid stream into said container. 

2. The method as claimed in claim 1 further including the 
step of frothing said food liquid to form a frothed food 
product. 

3. The method as claimed in claim 2 Wherein said frothing 
step is accomplished via said mixing liquid stream such that 
said mixing step and said frothing step are substantially 
simultaneous in occurrence. 

4. The method as claimed in claim 2 Wherein said frothing 
step is accomplished via a Venturi device and a steam 
generator such that said mixing step is separate from and 
preliminary to said frothing step. 

5. The method according to claim 1, Wherein said Wetting 
liquid stream is introduced covering an angle betWeen 5 and 
85 degrees from a median of said Wetting liquid stream. 

6. The method according to claim 1, Wherein said Wetting 
liquid stream is introduced covering an angle betWeen 30 
and 70 degrees from a median of said Wetting liquid stream. 

7. The method according to claim 1, Wherein said Wetting 
liquid stream is introduced covering an angle betWeen 45 
and 60 degrees from a median of said Wetting liquid stream. 

8. The method according to claim 1, Wherein said Wetting 
liquid stream is introduced at a pressure of at least 5 psi. 

9. The method according to claim 1, Wherein said Wetting 
liquid stream is introduced at a pressure of betWeen 5 psi and 
15 psi. 

10. The method according to claim 1, Wherein said 
Wetting liquid stream is introduced at a How rate of 5 to 50 
ml/s. 

11. The method according to claim 1, Wherein said 
Wetting liquid is introduced at a How rate of 16 to 25 ml/s. 

12. The method according to claim 1, Wherein said 
Wetting liquid stream is introduced at a How rate of 18 to 22 
ml/s. 

13. The method according to claim 1, Wherein said 
Wetting liquid stream is introduced at a linear velocity of 500 
to 1600 cm/s. 

14. The method according to claim 1, Wherein said 
Wetting liquid stream is introduced at a linear velocity of 
1000 to 1300 cm/s. 

15. The method according to claim 1, Wherein said 
Wetting liquid stream is introduced by a pressure delivery 
system selected from a group consisting of tap pressure, a 
pump delivering constant pressure, and a peristaltic pump 
delivering pulsed pressure. 

16. The method according to claim 4, Wherein said mixing 
liquid stream is introduced in a direction approximately 
tangential to an inner Wall of said container. 

17. The method according to claim 4, Wherein said mixing 
liquid stream includes a ?rst stream and a second stream 
introduced in directions approximately tangential to an inner 
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Wall of said container and at identical heights along said 
inner Wall relative to one another. 

18. The method according to claim 4, Wherein said mixing 
liquid stream includes a ?rst stream and a second stream 
introduced in directions approximately tangential to an inner 
Wall of said container and at different heights along said 
inner Wall relative to one another. 

19. The method according to claim 4, Wherein said 
container includes an inner Wall substantially free from any 
protuberances. 

20. The method according to claim 4, Wherein said 
container includes an inner Wall including one or more 
baffles. 

21. The method according to claim 20, Wherein said 
container includes from betWeen 1 to 5 baffles. 

22. The method according to claim 1, Wherein said step of 
introducing said poWder includes introduction of more than 
one poWder. 

23. The method according to claim 1, Wherein said 
poWder is selected from a group consisting of poWders of 
milk, Whiteners, coffee, tea, cocoa, soup, and mixtures 
thereof. 

24. A method of reconstituting a consumable poWder to 
form a frothed food product, the method comprising the 
steps of: 

introducing a poWder into a container; 

pre-Wetting said poWder to form a pre-Wetted poWder by 
introducing a Wetting liquid stream into said container 
such that said Wetting liquid stream intersects in mid 
air With said poWder as said poWder is introduced into 
said container; 

mixing said pre-Wetted poWder to form a food liquid 
reconstituted from said poWder by introducing one or 
more mixing liquid streams into said container com 
bining said food liquid With steam; and 

frothing said food liquid by Way of a Venturi effect device. 
25. An apparatus for reconstituting consumable poWder in 

a container comprising: 

a receptacle for holding and dispensing poWder into a 
container; 
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a liquid delivery means for dispensing a Wetting liquid 
stream and a mixing liquid stream into said container, 
said Wetting liquid stream for pre-Wetting said poWder 
in mid-air Within said container by Wetting said poWder 
as said poWder is dispensed in order to form a Wetted 
poWder and said mixing liquid stream for mixing said 
Wetted poWder With liquid to form a food liquid recon 
stituted from said poWder. 

26. The apparatus according to claim 25 , further including 
a pressure delivery means selected from a group consisting 
of tap pressure, a pump delivering constant pressure, and a 
peristaltic pump delivering pulsed pressure. 

27. The apparatus according to claim 25, Wherein said 
mixing liquid stream is disposed to deliver liquid into said 
container in a direction approximately tangential to an inner 
Wall of said container. 

28. The apparatus according to claim 27, Wherein said 
mixing liquid stream includes more than one mixing stream. 

29. The apparatus according to claim 28, Wherein said 
more than one mixing stream are disposed at different 
heights of said container. 

30. The apparatus according to claim 25, Wherein said 
Wetting liquid stream is formed to cover an angle betWeen 5 
and 85 degrees from a median of said Wetting liquid stream. 

31. The apparatus according to claim 25, Wherein said 
Wetting liquid stream is formed to cover an angle betWeen 30 
and 70 degrees from a median of said Wetting liquid stream. 

32. The apparatus according to claim 25, Wherein said 
Wetting liquid stream is formed to cover an angle betWeen 45 
and 60 degrees from a median of said Wetting liquid stream. 

33. The apparatus according to claim 25, Wherein said 
container includes one or more baf?es. 

34. The apparatus according to claim 25, further com 
prising, 

a steam generator for generating steam in communication 
With said food liquid, and 

a Venturi effect device for frothing said food liquid. 


